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(57) ABSTRACT

The 1nvention concerns a device for producing granules, 1n
particular pharmaceutical granules, comprising a drum (4)
with peripheral apertures (25) and a member (30) feeding
the drum with coating or fixing substance. The drum (4)

comprises mutually parallel sections (22) defining between
them the apertures (25).
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DEVICE FOR COATING GRANULES TO BE
ADMINISTERED ORALLY

The 1nvention relates to the production of solid products
to be administered orally, in particular pharmaceutical prod-
ucts such as microgranules.

Medicaments to be swallowed, formed by a gelatine
capsule enclosing microgranules with a maximum dimen-
sion of, for example, between 0.4 and 1.4 mm, are known.
The aim 1s, by means of these microgranules, to obtain
stcady and prolonged release over time of a substance such
as an active ingredient 1nto the organism 1n order to reduce
the number of doses taken by the patient. The production of
the microgranules 1nvolves a stage 1 which the active
ingredient 1n solution 1s fixed around 1nert grains, €.g. starch.
This stage should make 1t possible to obtain on each grain
one or more uniform homogeneous coating layers of pre-
determined thickness formed by a solution containing the
active mgredient.

An existing system makes 1t possible to coat tablets of
dimensions greater than 5 mm. These tablets are placed 1n a
drum having perforations of a diameter less than 5 mm 1n
order to avoid escape of the particles while at the same time
allowing air to pass through the mass of tablets to be coated.
With the drum rotating, the coating liquid 1s atomized onto
the tablets. An air circuit allows elimination of the solvents
and thus continuous formation of the coating layer.

As regards the microgranules, since these generally have
a diameter of between 0.4 and 1.4 mm, which 1s thus
markedly less than that of the tablets, 1t 1s 1mpossible to
place them 1n this drum, because the result would be that the
microgranules would immediately escape via the perfora-
fions.

To mitigate this problem, one solution, which would be
very difficult to 1implement and costly, would be to manu-
facture a drum with perforations less than 0.4 mm.
Moreover, the small diameter of the apertures would entail
a significant pressure drop 1n the air circuit.

Another solution, which 1s less costly, 1s to line the mside
of the drum with a metallic cloth or screen with a mesh
which prevents the passage of the microgranules. In this
case, there are numerous constraints:

the fineness of the mesh makes the cloth very fragile and
prone to tear, which entails the escape of the micro-
cgranules and hence the contamination of the air circuit
and of the remainder of the installation;

the mesh 1s very rapidly obstructed by deposition of
coating residues, necessitating frequent cleaning. The
risk of clogging thus makes i1t necessary to reduce
considerably the atomization rate of the coating solu-
tion; and

cleaning 1s made very difficult by the fact that the screen

has to be removed. Moreover, even with thorough
cleaning, there are numerous risks of contamination
such that traces of a first active ingredient will be
detected on the subsequent product.

One object of the invention 1s to provide a device suitable
for the production of granules, i1n particular mini- or
microgranules, which 1s easy to manufacture, entails a small
pressure drop 1n the air circuit, reduces the risks that the
product will escape 1nto the 1nstallation, reduces the risks of
cross-contamination and allows fixing or coating with a high
output of coating or fixing substance.

With a view to achieving this object, the mvention pro-
vides a device for the production of granules, in particular
pharmaceutical granules, the device having a drum with
peripheral apertures and a member for feeding the drum with

10

15

20

25

30

35

40

45

50

55

60

65

2

coating or fixing substance, in which the drum has mutually
parallel sections which define between them the apertures.

The width of the apertures thus depends on the spacing,
chosen for the sections. This spacing can be very small so as
to obtain very narrow apertures suitable for the production
of microgranules with a diameter between 0.4 and 1.5 mm,
for example. This drum 1s easy to manufacture, mncluding
very narrow apertures. Moreover, the percentage of gaps 1n
the wall of the drum 1s high, such that the pressure drop as
any circulating air crosses the drum 1s reduced. The sections
make the wall of the drum very strong. Any risk that the
oranules will escape 1nto the 1nstallation 1s thus avoided. The
sections are very e€asy to clean, 1n particular from the outside
of the drum, thus reducing the risks of cross-contamination
when fixing two different products in succession. Moreover,
since the sections cause little clogging, fixing or coating can
be carried out at a high rate of flow of coating or fixing fluid.
Hence, when the products to be fixed or coated are sensitive
to heat or humidity, the risks of degradation of the products
are avolded. The device 1s particularly suitable for fixing or
coating microgranules for medical applications comprising
an active 1mgredient which should be released steadily and
over a prolonged period into the organism.

It 1s advantageous 1f the sections have edges arranged
opposite one another.

The edges thus make it possible to define the dimensions
of the apertures very accurately.

It 1s advantageous if the edges delimit a flat face of each
section, the said face facing the inside of the drum.

The flat faces of the sections thus define a flat internal face
of the drum, which may be cylindrical, allowing the prod-
ucts fixed or coated to be given a very smooth surface.

It 1s advantageous 1f each section has a width that
decreases from the 1nside towards the outside of the drum.

The drum 1s thus simple to clean, particularly from the
outside of the drum, the lateral faces of the sections guiding
a cleaning fluid towards the apertures between the sections
for the purpose of unclogging them.

It 1s advantageous 1f each section has a triangular profile.

It 1s advantageous if the sections are rectilinear and
parallel to an axis of rotation of the drum.

It 1s advantageous if the sections are curved.

It 1s advantageous if the drum has sectors which carry the
sections and can be removed 1independently of one another.

This makes the drum easier to clean.

It 1s advantageous if the substance feed member 1s
arranged 1n the drum.

It 1s advantageous if the substance feed member com-
prises an atomizer.

It 1s advantageous if the substance feed member 1s con-
nected to a source of liquid.

It 1s advantageous if the substance feed member 1s con-
nected to a source of compressed air.

It 1s advantageous if the device has means for the con-
tinuous supply of a gas to the imterior of the drum and for
forcing the gas to pass through the apertures from the 1nside
towards the outside of the drum.

It 1s advantageous 1f the device has means for heating the
gas upstream of the drum.

It 1s advantageous if the device 1s set up such that the gas
passes through the apertures from the outside towards the
inside of the drum.

The 1nvention also provides a process for producing
ogranules, 1n particular pharmaceutical granules, 1n which use
1s made of a device according to the invention.

Moreover, the invention provides granules, in particular
pharmaceutical granules, which have been produced by
means of a process according to the mvention.
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The 1nvention also provides packaging such as a sachet or
gelatine capsule comprising granules according to the 1nven-
tion.

Other characteristics and advantages of the invention will
become apparent from the following description of a pre-
ferred embodiment given by way of nonlimitative example.
In the attached drawings:

FIG. 1 1s a schematic view showing the circulation of the
fluids 1n a device according to a preferred embodiment of the
mvention;

FIG. 2 1s a perspective view of the drum of the device in
FIG. 1 with a wall sector removed,;

FIG. 3 1s a perspective view of part of the wall of the drum
m FIG. 2;

FIG. 4 1s a view 1n cross section 1n the plane IV—IV of
the wall 1n FIG. 3; and

FIG. 5 1s a view similar to FIG. 2 showing a variant
embodiment of the drum.

Referring to FIG. 1, 1n a preferred embodiment the fixing
or coating device according to the invention comprises an
enclosure 2 containing a drum or turbine 4.

The drum 4 has a cylindrical peripheral wall 6 with an
axis 8 and two frustoconical end walls 10 extending at two
respective end edges of the cylindrical wall 6 and tapering
away from these edges. The drum 4 has two cylindrical
bearings 11 fixed to the narrower edges of the end walls 10.
One of the bearings 11 1s hollow and the other is solid. The
cylindrical wall 6 has apertures 12 1n the form of sectors of
a cylinder. The drum 4 furthermore comprises wall elements
14 having the form of a sector of a cylinder complementary
to that of the apertures 12. Each element 14 comprises a
frame 16 having two mutually parallel rectilinear edges 18
and two circular edges 20 and capable of being fixed 1n a
removable manner on the wall 6 to close the associated
aperture 11.

The wall element 14 has metallic sections 22, each
identical to the other. Each section 22 1s rectilinear and here
has the general profile of an 1sosceles triangle. That angle of
the triangle which 1s associated with the two equal sides 1s
rounded, while the two other angles define sharp edges 23 of
the section. The section thus has two mutually 1dentical flat
lateral faces 24 contiguous to the rounded angle and one flat
front face 26 opposite this angle, the face 26 being delimited
by the two sharp edges 23, between these two edges. Each
section 22 has a width which decreases from the inside
towards the outside of the drum 4. The sections 22 are
spaced apart, face one another and extend parallel to one
another and to the rectilinear edges 18 of the frame. The flat
front faces 26 are substantially coplanar to one another. They
are arranged 1n such a way as to define, perpendicularly to
the sections 22, a discontinuous cylindrical internal face
with a curvature i1dentical to that of the curved edges 20 of
the frame 16. The rounded edges of the sections 22 are all
turned towards the outside on the side opposite the centre of
curvature. The sharp edges 23 of the adjacent sections 22
extend parallel to one another, facing one another and at a
distance from one another mm such a way that they define
between them apertures 25 1n the form of rectilinear slits
parallel to the axis 8. The spacing between the edges 23 1s
indicated by d in FIG. 4. The ends of the sections 22 are
fixed to the curved edges 20 of the frame 16. The wall
clement 14 can advantageously have section supports 28 of
flat curved form extending at a distance from one another in
planes perpendicular to the axis of the cylindrical face
defined by the front faces 26. The ends of the supports 28 are
fixed to the rectilinear edges 18 of the frame. They are fixed
to the sections 22 on the outside, opposite the front faces 26,
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by means of a part 29 with a pointed profile of the supports
28. These supports prevent the deformation of the rectilinear
sections 22 and keep the distance d constant along the entire
length of the sections.

The removable wall elements 14 can be cleaned casily
from the outside. The opposing lateral faces 24 guide a
cleaning fluid towards the apertures 25 1n order to unclog
them.

In the device 2, the drum 4 can rotate about its axis 8 and
1s driven in rotation about this axis by suitable means. The
enclosure 2 has a port facing one of the bearings 11 to allow
the mtroduction of grains 44 into the drum 4 via this bearing.

The device has an atomizer 30 capable of being simulta-
neously 1n fluid communication with a source of compressed
air 32 and a liquid pump 34. This liquid 1s a coating solution
and comprises, for example, an excipient solvent and an
active 1ngredient dissolved 1n the solvent. The atomizer 30
extends 1n the drum 2 opposite the cylindrical internal face,
the feed conduits of the atomizer 30 passing through the
hollow bearing 11. The drum 4 has helical blades 31 fixed to
the mternal wall of the drum to accentuate the rotation of the
orains 44 1n the drum.

The device has an air feed conduit 36 opening into the
enclosure 2 and means 38 extending in the conduit 36
upstream of the enclosure 2 for lowering or increasing the
temperature of the air fed into the enclosure and moreover
for regulating the humaidity of this air. The device has an air
outlet opening 40 contiguous to the cylindrical wall of the
drum 4 and communicating with an air exhaust conduit 42
extending outside the enclosure. The opening 40 1s arranged
opposite a lower lateral part of the drum 4 where the grains
44 accumulate during the rotation of the drum. The atomizer
30 1s aligned in such a way as to discharge the coating or
fixing fluid 45 1n the direction of this same part of the drum.
The opening 40 has scals 533 which ensure leaktightness
between the opening and the drum. In the feed conduit 36,
the device has an upstream fan 55 extending upstream of the
drum for the purpose of sending the air into the latter and,
in the exhaust conduit 42, has a downstream fan 57, down-
stream of the drum, for the purpose of creating a vacuum 1n
the drum. These two fans make 1t possible to regulate the
speed of the air and the vacuum in the drum.

To implement the process according to the invention, a
specific quantity of grains 44 to be fixed or coated or of
microgranules already partially fixed or coated 1s introduced
into the drum 4 via the port. The distance d 1s chosen to be
less than a minimum diameter of these grains 1n order to
prevent them from escaping via the cylindrical wall. The
drum 4 1s then set 1n rotation. The air circuit 36, 42 1s put into
operation, followed by the atomizer 30 for feeding the drum
with a coating solution containing, for example, an active
ingredient. To this end, the air supplied via the conduit 36
passes radially through the apertures 25 between the sections
22 1n order to pass from the outside towards the mside of the
drum 4. The air then passes through a fraction of the mass
of grains 44 1n rotation, then entrains the solvent radially
through the apertures 25, this time from the inside towards
the outside of the drum, and through the opening 40 towards
the exhaust conduit 42. The active ingredient accumulates
progressively on the grains 44 while the solvent 1s entrained
and discharged 1nto the conduit 42 by the air.

In the variant shown 1n FIG. §, the drum 4 does not have
a removable wall element: the sections 22 and, if
appropriate, their supports 28, form the cylindrical wall
themselves.

The device according to the invention can be used for
fixing or coating products to be taken orally such as tablets
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or microgranules to be divided up into doses and enclosed 1n
gelatine capsules or sachets. These products can be used for
medical, therapeutic or cosmetic applications or be used as
dietary supplements.

Of course, numerous modifications can be made to the
invention without departing from the scope of the latter. The
sections which define the apertures 25 between them could
be curved and inclined relative to the axis 8 of the drum,
being, for example, included 1n planes perpendicular to this
axis.

The sections can have a profile of a different form, e.g.
trapezoidal or in the form of a half disc.

What 1s claimed 1s:

1. A device for producing granules comprising a drum
with peripheral apertures, a member for feeding said drum
with coating or fixing substance, and a member for supply-
ing gas, wherein said peripheral apertures are defined by the
space between mutually parallel sections contained 1n said
drum and, wherein a gas passes through said peripheral
apertures between the inside and the outside of said drum.

2. Device according to claim 1, wherein the parallel
sections have edges arranged opposite one another.

3. Device according to claim 2, wherein the edges delimit
a flat face of each of the parallel sections, said face facing
the 1nside of the drum.

4. Device according to any of claims 1 to 3, wherein each
of the parallel sections has a width which decreases from the
inside towards the outside of the drum.

5. Device according to any of claims 1 to 3, wherein each
of the parallel sections has a triangular profile.

6. Device according to any of claims 1 to 3, wherein the
parallel sections are rectilinear and parallel to an axis of
rotation of the drum.

7. Device according to any of claims 1 to 3, wherein the
parallel sections are curved.
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8. Device according to any of claims 1 to 3, wherem the
drum has sectors which carry the parallel sections and can be
removed 1mndependently from one another.

9. Device according to any of claims 1 to 3, wherein the
substance feed member 1s arranged 1n the drum.

10. Device according to any of claims 1 to 3, wherein the
substance feed member comprises an atomizer.

11. Device according to any of claims 1 to 3, wherein the
substance feed member 1s connected to a source of liquid.

12. Device according to any of claims 1 to 3, wherein the
substance feed member 1s connected to a source of com-
pressed air.

13. Device according to any of clams 1 to 3, further
comprising means for continuous supply of a gas to the
interior of the drum and for forcing the gas to pass through
the apertures from the inside towards the outside of the
drum.

14. Device according to claim 13, further comprising
means for moditying the temperature of the gas upstream of
the drum.

15. Device according to claim 13, wherein the gas passes
through the apertures from the outside towards the inside of
the drum.

16. Process for producing granules, where a device
according to one of claims 1 to 3.

17. Device according to claim 1, wherein granules are
pharmaceutical granules.

18. Process according to claim 16, wherein granules are
pharmaceutical granules.

19. The device according to claim 1, wherein said mutu-
ally parallel sections form a surface of said drum supporting,
the granules.

20. The device according to claim 1, wherein said mutu-
ally parallel sections are arranged to be 1n contact with the

ogranules.
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